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DESCRIPTION 



APPARATUS FOR SUPPLYING DRINKING WATER 
TECHNICAL FIELD 

The present invention relates to an apparatus for supplying 
drinking water for cooling or heating drinking water, such as natural 
water, and supplying it. 

BACKGROUND ART 

AS a conventional apparatus for supplying drinking water of thrs 
kind, what is described in Japanese Patent Laid-open No. 8-230993 xs 
known . 

This apparatus for supplying drinking water has a detachable cold 
„ater tank and a hot water tank cc— nicating with the cold water tank. 
A cooling device for cooling the water in the tank is installed in the 
cold water tank, while a heater for heatix^g the water in the tank xs 
installed 1. the hot water tank, vmen a cold water valve is opened, 
cold water in the cold water tank is poured, while hot water in the 
hot water tank is poured when a hot water valve is opened. 

The apparatus for supplying drinking water also has a bacterxal 
filter and a circulating pump. During standby for water pouring, the 
circulating pu.^ is driven all the ti^ thereby to have the water m 
the cold water tank pass the bacterial f Uter to prevent bacteria f roM 
multiplying in the cold water tank. 

Patent Document 1: Japanese Patent Publication Ho. 8-230993 



DISCLOSURE OF THE INVENTION 

PROBLEMS TO BE SOLVED BY THE INVENTION 
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However, not only the circulating but also piping for 

Circulating water has to be installed between the cold water tanK and 
.he bacterial filter in this apparatus for supplying drinKing water, 
therefore, it involves pro.le^ that the piping circuit for drmKrng 
water is n,ade complex and the whole apparatus is increased in srze. 

^reover. since the circulating p^p is driven all the ti.e dur^g 
standby for drinking water ..uring, the running cost of the apparatus 
tor supplying drinKing water is ™ade correspondingly higher. 

Purther^ore, an apparatus for supplying drinKing water rs used 
^ Which drinKing water to be supplied to the hot water tanK is onc^ 
cooled in thecoldwater tanK. ^aresult.whenhotwaterofthedes^ed 

temperature is generated in the hot water tanK, much nore heat fro» 
theheatisreguiredthanwhe„hotwaterisgenerated.yheatingdrmKmg 

water of normal temperature, which is a disadvantage in energy 

conservation . ^- • i 

in view of the above-noted problems with the conventronal 
apparatus.anobjectof the present invention is to provide anapparatus 

,or supplying drinKing water Which can dispensewithacirculatmgpu.^ 
.„d a circulating path for purifying drinKing water and, because 
sterilization if performed at a more liKely tiding for bacteria to cc^e 
in, can efficiently purify drinking water. 
MEANS FOR SOLVING THE PROBLEMS 

^ apparatus for supplying drinKing water according to the 
invention comprisesacontainer in Which drinKing water such as natural 

water or tap water is accomodated and which is arranged detachably, 
a water cooler which cools drinKing water supplied from the container, 
a sterilizer which is installed in the water cooler and sterilrzes 
drinKing water in the water cooler; a cold water valve which controls 
supplying operation and stopping operation for drinKing water xn 
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„a.e. coo.. con.a.„e. ae.ec.in, .eans w.ic. ~ ^ 

container detecting means has detected a state in «n 

L .een detached, drives the steriU.er .or a predete^ined perrod. 

ADVANTAGES OF THE INVENTION 

.ccordin, to the invention, since the sterilizer is dr.ven «h 
in a state in which the container has .een removed, nameiy a srtua^^n 
inwhich.acteriacaneasiiyinvadeintothewatercooieriromonts.de, 

the invading ^cteria can .e .illed in a well-tl^ed way. 

BRIEFLY DESCRIBE OF THE DRAWINGS 

.igure i is a schematic section o. an apparatus .or s.ppiyrng 
drinKing water according to a first embodiment; 

Pigure 2 is a bloc, diagram showing the drrve control crrcurt 

of a according to the first embodiment; 

.ig.re3isadriveco„trolflowchartforthesteriii.eraccordmg 

to the first enODodiment ; 

Pigure 4 is a blocK diagram showing the drive control orrcurt 

of a sterilizer according to a second embodiment; 

PigureSisadrive control flowchart forthesterilizer according 

to the second embodiment; . 

Pigure 6 is a blocK diagram showing the drive control crrcurt 

of a sterilizer according to a third embodiment, 

Pig.re7isadrivecontrolflowchartforthesterilizeraccordrng 

to the third embodiment; 

Pignre S is a schematic section of an apparatus for supplying 
drinking water according to a fourth embodiment; 

Pigure S is a sch«»atic section of an apparatus for supplying 
drinking water according to a fifth embodiment; 



""tr: 

drinKing »ater according to a ninth ™bodl»ent. 

DESCRIPTION SYMBOLS 
X Container 

2 Drinking water supply system 

4 Container detector 

5 sterilizer 

6 Microcomputer 

7 sterilization period setting switch 

8 sterilization time setting switch 

9 Sterilization interval setting switch 

22 water cooler 

23 cold water valve 

25 Water heater 

26 Hot water valve 

27 Reserve tank 

28 Bacteria remover 
211a Common pipe 
211b cold water pipe 
211c Hot water pipe 

BEST MODE FOR CABRYING OUT THE INVENTION 
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Figure 1 through Figure 3 show a first embodiiaent of an apparatus 
for supplying drinking water according to the present invention. 

First, the schematic configuration of the apparatus for supplying 
drinking water will be described with reference to Figure 1. The 
apparatus for supplying drinking water has a container 1 for storing 
drinking water, such as mineral water or tap water, a drinking water 
supply system 2 connected to the container 1, and a receiver unit 3 
for receiving drinking water poured from the drinking water supply 
system 2 with a cup A. Although the apparatus for supplying drinking 
water also has other units of equipment, such as a cooling device, than 
these units 1 through 3, only those structural parts relevant to the 
invention are shown in Figure 1. 

A bottle or a tank having a water outlet 11 at one end is used 
as the container 1 . The container 1 is installed, with its water outlet 
11 held upside down, on a supporting base 12, and lets drinking water 
be poured from this water outlet 11. 

The drinking water supply system 2 comprises a water piping unit 
21 consisting of upper and lower water pipes 211 and 212 , a water cooler 
22, a cold water valve 23 and a nozzle unit 24. The upper end of this 
upper water pipe 2 1 1 is connected to the water outlet 1 1 of the container 
1, and the lower end of the upper water pipe 211 is connected to the 
water cooler 22. Though not shown, an air intake pipe with a non- 
return valve is provided in the upper part of the upper water pipe 211 . 
External air is let into the container 1 through this air intake pipe. 
The upper end of the lower water pipe 212 is connected to the water 
cooler 22, and the lower end of the lower water pipe 212 is connected 
to the nozzle unit 24. The cold water valve 23 is installed midway 
• on the lower water pipe 212. The cold water valve 23 may be either 
manual or automatic. If the cold water valve 23 is manual, it will 
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be a keying cock. Or if the cold water valve 23 is autonatic, it wUl 
be an electromagnetic valve opened or closed «ith a water supply signal 
or a water stop signal from a controller not shown. 

A coiled evaporator 222 is installed on the outer surface of the 
tank unit 221 of the water cooler 22. Refrigerant circulates into the 
coiled evaporator 222 from a refrigerating device not shown to cool 
the inside of the tank unit 221. As the upper water pipe 2 1 1 isconnected 
to the tank unit 221, it is supplied with drinking water from the 
container 1 through the upper water pipe 211 . This causes the drinking 
water to be cooled in the tank unit 221. Also, as the lower water pxpe 
212 is connected to the tank unit 221, drinking water is let out of 
the water cooler 22 when the cold water valve 23 is opened, and poured 
into the cup A on the receiver unit 3 through the nozzle unit 24. 

in the apparatus for supplying drinking water configured as 
described above, a container detector 4 composed of a micro-switch or 
the like is installed on the supporting base 12 . A recess 121 is formed 
in the part of the upper surface of the supporting base 12 opposing 
the containerl, and the container detector4is installed in this recess 

121 . AS it is sufficient for the container detector 4 to detect whether 
or not the container 1 is installed on the supporting base 12, it need 
not be a micro-switch, but anything that can detect the presence or 
absence of the container 1 through the overlying of the container 1, 
such as a piezoelectric sensor, would suffice. 

Also, there is installed a sterilizer 5 for irradiating the inside 
of the tank unit 221 of the water cooler 22 with ultraviolet rays. This 
sterilizer 5 is composed of an ultraviolet ray sterilizer using a 
mercury lamp, an ultraviolet ray emitting diode sterilizer using an 
ultraviolet ray emitting diode, or an ultraviolet ray pulse sterilizer 
which kUls bacteria with ultraviolet ray pulse light. 



Further, the sterilizer 5 is controlled by a drive circuit shown 
in Figure 2. Thus, the sterilizer 5 is controlled by a microcomputer 
6. A detection signal from the container detector 4 and a time signal 
from a sterilization period setting switch 7 are inputted to the 
microcomputer 6. The microcomputer 6 controls a sterilizer drive 
circuit 51 on the basis of these signals, and the sterilizer drive 
circuit 51 is also enabled to control the sterilizer 5. The 
microcomputer 6 is also mounted with a CPU 61, a memory 62 and a timer 
63. The monory 62 stores set times set with a sterilization period 
setting switch 7. The timer 63 measures these set times. 

Drive control of the sterilizer according to this oidDodiment will 
be described with reference to Figure 3 . Thus , a sterilization period 
Tl (e.g. 60 seconds) is set with the sterilization period setting switch 
7 (SI) . The CPU 61 determines whether or not the container 1 has been 
detected on the basis of a signal outputted from the container detector 

4 {S2). If the container 1 has been detected, the sterilizer 5 will 
not be driven but remain in a standby state. On the other hand, if 
the container 1 is not detected, the CPU 61 will drive the sterilizer 

5 over the sterilization period Tl (S3). 

in this drive control, if the container 1 is not detected, it 
will mean that the container 1 has run out of drinking water and the 
container 1 has been dismounted from the supporting base 12. In such 
a case, there is a state in which bacteria can easily invade into the 
water cooler 22 through the upper end of the upper water pipe 211. As 
the sterilizer 5 is driven at this timing, even if bacterial invade 
into the water cooler 22, the invading bacterial will be immediately 
killed to enable the drinking water in the water cooler 22 to be kept 
sanitary. 

Also, as the sterilizer 5 is arranged in the water cooler 22 and 



a circulating pump and circulation piping are aade dispensable, a very 
simple sterilizing structure is achieved. 

Figure 4 and Figure 5 show a second ert»dianent of an apparatus 
for supplying drinking water accordii,g to the present invention. In 
the foregoing first «*>odlment, the sterilizer 5 is controlled on the 
basis of a detection signal from the container detector 4. In th.s 
e-^odl^ent, in addition to this control, there is provided a 
sterilization time setting switch 8 for setting the drive start tuae 
for the sterilizer 5 and the CPU 61 is caused to effect drive control 
the sterilizer 5 at this set time. Incidentally, the same constituent 
parts as in the foregoing first ^Iment are assigned respectively 
the-saiue reference signs, and their description will be dispensed wrth. 

The drive control of the sterilizer of the apparatus for supplying 
drinking water according to this «^diment will be described with 
reference to Figure 5. First, the sterilization period Tl (e.g. 60 
seconds) is set with the sterilization period setting switch 7 (SU). 
Mso a sterilization time T2 is set with the sterilization tme settmg 
switch 8 (SU). The CPU 61 determines whether or not the container 
1 is detected on the basis of a detection signal from the container 
detector 4 (S13), and further determines whether or not the 
sterilization time T2 for the sterilizer 5 has come (S14). If the 
container 1 has not been detected or if the container 1 has been detected 
and the sterilization time T2 has come at steps 13 and 14, the CPU 61 
will drive the sterilizer 5 over the sterilization period Tl (S15). 

in this embodiment, the driving time of the sterilizer 5 can be 
set to a time when the use of apparatus for supplying drinking water 
is less frequent, for instance to a time at night when water has been 
stored in the water cooler 22 for a long period. Therefore, suppression 
of bacterial multiplication at night can be ensured. Other aspects 



of configuration and actions are the same as in the above-described 
first embodiment. 

Figure 6 and Figure 7 show a third embodiment of an apparatus 
for supplying drinking water according to the present invention. In 
the foregoing first ^odijnent, the sterilizer 5 is controlled on the 
basis of the detection signal of the container detector 4. In this 
embodiment, there is provided a sterilization interval setting switch 
9 for setting the time intervals of the sterilizing operation in 
addition to this control. And the sterilizer 5 is subjected to drive 
control by this switch 9. Incidentally, the same constituent parts 
as in the foregoing first embodiment are assigned respectively the same 
reference signs, and their description will be dispensed with. 

The drive control of the sterilizer of the apparatus for supplying 
drinking water according to this embodiment will be described with 
reference to Figure 7. First, the sterilization period Tl (e.g. 30 
seconds) is set with the sterilization period setting switch 7 (S21). 
Also, an interval period T3 of the sterilizing operation is set with 
the sterilization interval setting switch 9 (S22). The CPU 61 
determines whether or not the container 1 is detected on the basis of 
a detection signal from the container detector 4 (S23), and further 
determines whether or not the interval period T3 has come (S24). If 
it is determined at steps 23 and 24 that the container 1 has not been 
detected or if the container 1 has been detected and the interval period 
T3 has passed, the CPU 61 will drive the sterilizer 5 over the 
sterilization period Tl (S25). Upon completion of the sterilizing 
operation by the sterilizer 5, it is determined that the driving of 
the sterilizer 5 was in accordance with the determination at step 23 
(the determination that the container 1 has not been detected) or in 
accordance with the determination at step 24 (the interval period T3 



has passed). If it was in accordance with the determination at step 

24, the CPU 61 will reset the measuring time of the timer 63, and the 

timer 63 will start measuring again (S26 and S27). 

in this embodiment, by setting a fixed interval period (e.g. two 

hours), drinking water in the water cooler 22 is sterilized at fixed 
intervals of time, drinking water in the water cooler 22 can be kept 
sanitary all the time. Other aspects of configuration and actions are 
the same as in the above-described first embodiment. 

Figure 8 shows a fourth embodiment of an apparatus for supplying 
drinking water according to the present invention. In the foregoing 
first embodiment, the structure is intended for supplying only cold 
water. The apparatus for supplying drinking water in this embodiment 
is capable of supplying hot water in addition to that. The same 
constituent parts as in the foregoing first embodiment are assigned 
respectively the same reference signs, and their description will be 
dispensed with. 

Thus, the upper water pipe 211 is composed of a common pipe 211a 
connected to the water outlet 11 of the container 1, a cold water pipe 
211b branching in one direction out of the lower end of the common pipe 
211a, and a hot water pipe 211c branching in the other direction out 
of the lower end of the common pipe 211a. The water cooler 22 is 
connected to the lower end of the cold water pipe 211b, and a water 
heater 25 is connected to the lower end of the hot water pipe 211c. 

The water heater 25 has a tank unit 251 capable of storing drinking 
water, and a heater 252 is arranged in this tank unit 251. Supply of 
electricity to the heater 252 causes drinking water in the tank unit 
251 to be heated to thereby generate hot water. 

A lower water pipe 212a equipped with the cold water valve 23 
as in the foregoing first embodiment is connected to the tank unit 221 



of the water cooler 22. On the other hand, a lower water pipe 212b 
equipped with a hot water valve 26 is connected to the tank unit 251 
of the water heater 25.. 

In this embodiment, not 'only cold water but also hot water can 
be supplied. Further, the water cooler 22 and the water heater 25 are 
connected in parallel to the container 1 so that, when cold water or 
hot water is to be generated, there is no thermal influence between 
them. As a result, when hot water is to be generated, no extra heat 
energy is required unlike in conventional cases. Other aspects of 
configuration and actions are the same as in the above-described first 
embodiment . 

Figure 9 shows a fifth onbodiment of an apparatus for supplying 
drinking water according to the present invention. In the foregoing 
first embodiment, the structure is intended to guide drinking water 
in the container 1 directly into the water cooler 22. Unlike that, 
in this embodiment, the structure is such that a reserve tank 27 is 
installed on the upper water pipe 211 connecting the water cooler 22 
and the container 1. Incidentally, the same constituent parts as in 
the foregoing first onbodiment are assigned respectively the same 
reference signs, and their description will be dispensed with. 

Thus, the reserve tank 27 has a function to temporarily store 
drinking water guided from the container 1. Also, the sterilizer 5, 
which is installed on the cooler 22 in the foregoing first embodiment, 
is installed in the reserve tank 27 . 

In this embodiment, cold water generated by the water cooler 22 
is sterilized in advance in the reserve tank 27 , and supplied as drinking 
water. Other aspects of configuration and actions are the same as in 
the above-described first embodiment. 

Figure 10 shows a sixth embodiment of an apparatus for supplying 
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drinking water according to the present invention. In the foregoing 
fifth embodiment, the water cooler 22 is installed downstream from the 
reserve tank 27 . In this embodiment, the water cooler 22 and the water 
heater 25 similar to that in the fourth embodiment are installed 
downstream from the reserve tank 27. Incidentally, the same 
constituent parts as in the foregoing fourth embodiment and fifth 
embodiment are assigned respectively the same reference signs, and 
their description will be dispensed with. 

Thus, the upper water pipe 211 extended underneath the reserve 
tank 27 con^rises the common pipe 211a connected to the reserve tank 
27, the cold water pipe 211b branching in one direction out of the lower 
end of the common pipe 211a, and the hot water pipe 211c branching in 
the other direction out of the lower end of the common pipe 211a. The 
water cooler 22 is connected to the lower end of the cold water pipe 
211b, and the water heater 25 is connected to the lower end of the hot 
water pipe 211c . As in the foregoing fourth embodiment, the lower water 
pipe 212a equipped with the cold water valve 23 is connected to the 
water cooler 22, and the lower water pipe 212b equipped with the hot 
water valve 26 is connected to the water heater 25. 

In this embodiment, drinking water stored in the reserve tank 
27 is supplied as cold water or hot water as in the foregoing fourth 
embodiment. Other aspects of configuration and actions are the same 
as in the above-described fourth onbodiment and fifth embodiment. 

Figure 11 shows a seventh embodiment of an apparatus for supplying 
drinking water according to the present invention. In the foregoing 
sixth embodiment, the sterilizer 5 is used as the disinfecting 
structure for drinking water. Unlike that, the structure in this 
embodiment has a bacteria remover 28 installed on the lower water pipe 
212a connected downstream from the water cooler 22. Incidentally, the 
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same constituent parts as in the foregoing sixth embodiment are 
assigned respectively the same reference signs, and their description 
will be dispensed with. 

The bacteria remover 28 accommodates within it, for instance, 
any one of a hollow-fiber filter, a membrane filter and a depth filter 
or a combination of them. The hollow-fiber filter among them has a 
function to catch sundry germs. The membrane filter has a structure 
to catch microorganisms on the surface of the filtering material . The 
depth filter has a structure to catch microorganisms within the 
filtering material . By combined use of these different types of filters , 
a superior bacteria removing function can be exerted. Incidentally, 
a similar bacteria removing function can obviously be exerted also when 
something like the aforementioned sterilizer 5 is used instead of using 
any filtering material. 

In this embodiment, bacterial are removed by the sterilizer 5 
installed in the reserve tank 27 and further by the bacteria remover 
28 . Therefore, the purification of drinking water is further improved. 
Also, bacterial invading from the lower end of the lower water pipe 
212a can also be removed by the bacteria remover 28. Although the 
example shown here of this embodiment has the bacteria remover 28 
installed in the apparatus for supplying drinking water in the 
foregoing sixth embodiment, it can similarly be applied to apparatuses 
for supplying drinking water in the first through fifth onbodiments. 
Other aspects of configuration and actions are the same as in the 
above-described sixth embodiment. 

Figure 12 shows an eighth embodiment of an apparatus for supplying 
drinking water according to the present invention. While only one 
container 1 is installed in any of the foregoing first through seventh 
embodiments, a plurality of containers 1 are installed in this 
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oaibodiment . Incidentally, the same constituent parts as in the 
foregoing seventh embodiment are assigned respectively the same 
reference signs, and their description will be dispensed with. 

Thus, the supporting base 12 is so formed as to allow parallel 
installation of two containers 1 , and a container detector 4 to detect 
the presence or absence of each container 1 is installed in each of 
the recesses 121. Further, the upper water pipe 211 connected to the 
upper end of the reserve tank 27 has a common pipe 2 lid and two-way 
branch pipes 21 le. The upper end of each branch pipe 2 lie is connected 
to the water outlet 11 of one or the other of the containers 1 . 

In this CTJbodiment, as water is guided into the reserve tank 27 
from each of the containers 1 through each branch pipe 2 lie and the 
common pipe 2 lid, the capacity of drinking water supply is increased. 
Other aspects of configuration and actions are the same as in the 
above-described seventh embodiment. 

Figure 13 shows a ninth embodiment of an apparatus for supplying 
drinking water according to the present invention. In the foregoing 
first through eighth embodiments, drinking water in the container(s) 
1 is let flow down by its own weight. Unlike that, in this ^nbodiment, 
a container la is so installed on a supporting base 12a provided with 
two container detectors 4 as to match one or the other of the container 
detectors 4. This enables drinking water in each of the containers 
la to be drawn up with a pximp 13 and to be supplied to the water cooler 
22 and the water heater 25. Thus similar applicable is possible where 
drinking water in each of the containers la is to be drawn up with the 
pump 13 in this way. Incidentally, the same constituent parts as in 
the foregoing seventh embodiment are assigned respectively the same 
reference signs, and their description will be dispensed with. 



INDUSTRIAL APPLICABILITY OF THE INVENTION 

The apparatus for supplying drinking water according to the 
. present invention can be used not only for beverage dispensers for 
commercial use to be applied to the sales of drinking water but also 
for household drinking water supplying device intended to improve the 
quality of drinking water at home. 



